Appendix D: Transportation Sector Strategy
Analysis

INTRODUCTION

This technical appendix for Chapter 5 includes the following background data:
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Connecticut Registered Vehicles by Class

Connecticut Registered Vehicles by Fuel Type

Assumptions for Compressed Natural Gas Light-Duty Passenger Vehicle Net Present
Value Calculations

Background to Detailed Analysis for Long-Term Vision

Technical Assumptions for Long-Term Vision

Summary Table of Alternative Revenue Sources for the State of Connecticut
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CONNECTICUT REGISTERED VEHICLES BY CLASS

Table D-1: Connecticut Registered Vehicles by Class, 2011
Rough
Number of Estimate
Vehicle General Technical Description (GVWR = gross 2.011 AL
Class Description vehicle weight rating) REGBIETE FEESSE
Vehicles in Vehicle
Class Population
CT
HDBS School buses School Buses 7,219
HDBT Transit/urban Transit/urban buses 2,209
buses
. Class 2b Heavy-Duty Vehicles (8501-
HDV2B L?/g;nes ?nrgggr§||lal 10,000 lbs. GVWR) 88,440 88,440
HDV3 box trucks Class 3 Heavy-Duty Vehicles (10,001- 26.282
14,000 lbs. GVWR) '
Class 4 Heavy-Duty Vehicles (14,001-
HDVv4 16,000 lbs. GVWR) 9.267
Class 5 Heavy-Duty Vehicles (16,001-
HDV5 La;?]z tl;?(;(dtizunc;ks 19,500 Ibs. GVWR) 5,974
N Class 6 Heavy-Duty Vehicles (19,501-
HDV6 multi-axle trucks 26,000 Ibs. GVWR) 8,411
Class 7 Heavy-Duty Vehicles (26,001-
HDV7 33,000 Ibs. GVWR) 7,253
Large multi-axle Class 8a Heavy-Duty Vehicles (33,001-
HDV8a | hort & long-haul 60,000 Ibs. GVWR) 5,184
trucks (e.g. Class 8a Heavy-Duty Vehicles (33,001-
HDV8b tractor-trailer rigs) 60,000 lbs. GVWR) 9,655
Small/medium Light-Duty Trucks 1&2 (0-6,000 Ibs.
LDT2 pick-ups & SUVs GVWR) 770,468 770,468
Medium/large Light-Duty Trucks 3 (6,001-8,500 Ibs.

LDT4 pick-ups & SUVs GVWR) 270,077 270,077
LDV Cars Light-Duty Vehicles (Passenger Cars) 1,486,706 1,486,706
MC Motorcycles Motorcycles 95,371 95,371

Total 2,792,516 2,738,173

Source: Connecticut Department of Motor Vehicles response to DEEP data request (June 29, 2012).
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CONNECTICUT REGISTERED VEHICLES BY FUEL TYPE

Table D-2: Connecticut Registered Vehicles by Fuel Type, 2012
Fuel types of vehicles registered in Connecticut in 2012 (i B | aimtlikates that a customer did not fill in the fuel
type and i U n k oindigabes that fuel type information could not be read/determined on registration application

Fuel Type Number of Vehicles
Electric 92
Flexible 31,439
Ethanol 60
Methanol 7
Compressed natural gas 451
Compressed natural gas I/e 8500 wt 128
Propane 96
Hybrid gas/electric 7,292
Convertible 804
Diesel 92,543
Gasoline 2,765,316
Liquefied gas 39
Blank 253,154
Other 0
Kerosene 0
Unknown 15,911
Total records read 4,838,246
Total records listed 3,167,204

Source: Connecticut Department of Motor Vehicles response to DEEP data request (September 28, 2012).
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ASSUMPTIONS FOR COMPRESSED NATURAL GAS LIGHT-DUTY
PASSENGER VEHICLE NET PRESENT VALUE CALCULATIONS

The assumptions used for the payback calculations for thecompressed natural gas(CNG) light -
duty vehicle shown in Table 13 in Chapter 5 (Transportation) are detailed below. The
assumptions were provided by Northeast States for Coordinated Air Use Management
(NESCAUM).

Fuel Economy: (in miles per gallon equivalent): 23 (from U.S. Energy Information
Admini stration, AAnnuaAEO®hlgr gy Outl ook 20110 (

Lifetime: 12 years
Incremental Vehicle Cost: $8,000 (AEO 2011)
Fuel Prices: AEO 2011 High Qil i price of natural gas for transportation sector in New England

AEO6s 2011 fuel p r $1& & galforn of gaseqevalent (withoutGthit&taxes);
Gasoline: $4.47/gallon

Vehicle Miles Traveled: 12,000 miles, derived from VISION NE Transportation Fleet Model
and assumed to be the same as a comparable gasolin@ternal combustion engine vehicle

Infrastructure Costs: $0.26/gallon of gasoline equivalent (NESCAUM analysis of DOE/Clean
Cities infrastructure costs and other northeastern estimates)

Discount Rate: 5%
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BACKGROUND TO DETAILED ANALYSIS FOR LONG-TERM VISION

NESCAUM performed modeling and analysis to support the long-term vision proposed in
Chapter 5 (Transportation) . The information below provides the background and supporting data
for this analysis.

Figure D-1: Net present value (NPV) of battery electric and plug-in hybrid electric vehicles
in 2030

Net present value (NPV) of battery electric and plug-in

6100 hybrid electric vehicle scenario, 2030
$80 |
$60
$40 -
$20 |

net benefit

$0 - . I

million 20124

-$20 -

_$40 |

-$60 - batte ryq\electric

-$80
vehicle purchases fuel charging & fueling total
infrastructure

Source: NESCAUM analysis using the EPA Motor Vehicle Emission Simulator (MOVES) model and post-processing tools

In addition to high fuel economy gasoline vehicles, some alternative fuel vehicles also provide

economic benefits over the vehicl e lliforhimzerome. Connect.
emission vehicle (ZEV) program already commits automobile manufacturers to introduce battery

electric and plug-in hybrid electric vehicles in the state, but exceeding those commitments by

another 1.8% of sales by 2020 would produce $61m | | i on i n f uel savings over tt
lifetime, for a net benefit of $6 million after accounting for the increased purchase price of these

vehicles. Figure D-1shows that increased use of battery electric and plugin hybrid vehicles comes

with relatively large up front costs, but these are outweighed by fuel savings over the vehicle

lifetime.  The challenge, however, is that these vehicles cost at least $10,000 mor@achthan

comparable conventional vehicles. The payback of this upfront investment appears to be longer

than the 1-4 year payback period a typical consumer expects when purchasing a new vehicle, as

show in Table 13 of Chapter 5 (Transportatio n). Without incentives, adoption of electric vehicles

will proceed at a relatively slow pace until pricing becomes more competitive and other consumer

concerns such as range anxiety and safety have been more fully addressed.

! Neither Figure 13 nor 14 in Chapter 5 (Transportation) include the $7,500 federal rebate in their analyses.
Inclusion of this rebate could make these vehicles more economically attractive.
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Similarly, the pay back for compressed natural gas fleet vehicles using a high oil price scenario, is
shown in Figure D-2 below and Figure 14 of Chapter 5 (Transportation) . Refuse truck fleets have
the quickest paybackand pilot projects to convert such fleets should be apriority.

Figure D-2: Projected payback periods (in years) for 2013 model year compressed natural
gas (CNQG) fleets given a high oil price scenario

Projected payback periods of 2013 model year CNG fleets,
high oil prices

iz

10

years
o

.

short-haul trucks: CNG transit busses: CNG refuse trucks: CNG

Source: NESCAUM Analysis

By pursuing a mix of alternative fuel vehicles and high-efficiency conventional vehicles,
Connecticut can significantly transform its vehicle fleet over the long-term, improving fuel
diversity, saving money on fuel, and reducing reliance on oil. A combined strategy that
incorporates high efficiency, plug-in hybrid, battery electric, combined natural gas, and fuel cell
vehicles would result in these technologies comprising nearly half the Connecticut passenger
vehicle fleet by 2050.

Table D-3 below provides the assumptions for the penetration of high fuel and alternative fuel
vehicles used to create the longterm vision scenario as depicted in Figure 14 in Chapter 5

(Transportation) .

Table D-3: Assumptions for passenger fleet mix penetration by 2030 and 2050

High Fuel Economy Sales Share 10.0% 10.0%
Electric Vehicle Sales Share 10.7% 10.7%
Plug-In Hybrid Sales Share 12.0% 12.0%
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Compressed Natural Gas Sales Share 10.0% 0.0%

Fuel Cell Vehicle Sales Share 6.0% 20.0%

Source: NESCAUM, scenario assumptions

As part of the analyses used to calculate the findings and projections presented inChapter 5
(Transportation) , several scenarios were developed and analyzed to understand how vehicle
technology breakthroughs and increased penetration of alternatively fueled vehicles can help to
achieve significant emission and fuel consumption reductions. In ad dition to the alternative fuel
and advanced technology vehicles discussed previously, Tabl®-4 shows additional assumptions
used to analyze an aggressive set of policyneasures that could transform the Connecticut

transportation sector by 2050.

Table D-4: Technology and policy assumptions foranfi a g g r e s\&sion scénario

This scenario reflects a lower level of EV penetration was assumed that reflects full compliance with the ZEV mandate,
but no additional programs to incent the sale of EVs.

Light Duty High Efficiency Sales Share 10.0% 10.0%
Light Duty Electric Vehicle Sales Share 10.7% 10.7%

Light Duty Plug in Hybrid Electric
12.0% 12.0%

Vehicle Sales Share
Light Duty Compressed Natural Gas
10.0% 0.0%
Sales Share

Light Duty Fuel Cell Vehicle Sales Share 6.0% 20.0%
Transit Bus CNG Sales Share 66.7% 80.0%
Refuse Truck CNG Sales Share 66.7% 80.0%
School Bus CNG Sales Share 66.7% 80.0%
Short Haul CNG Sales Share 50.0% 66.7%

Source: NESCAUM, scenario assumptions for Passenger Fleet mix penetration by 2030 and 2050
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TECHNICAL ASSUMPTIONS FOR LONG-TERM VISION

Table D-5: Technical assumptions for Long-Term Vision
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